Qc
Colluvium (Holocene and Pleistocene) Variably textured colluvium derived from nearby bedrock. Includes: (1) nonbedded to crudely bedded coarse, angular to subrounded, gravel-size clasts containing variable amounts of finegrained matrix material composing colluvial cones and fans, rock-glacier deposits, and taluses in rugged terrain on hard bedrock, and (2) sand, silt, and minor, angular to subrounded fine gravel containing variable amounts of finegrained matrix; nonbedded to crudely bedded; occurs as unsorted taluses and slumps in gentle terrain formed on volcanic and intrusive rocks; includes some rubbly colluvium along canyon walls. Unit description modified from Scott (1982) . Thickness generally 1-3 m, but exceeds 10 m at base of slopes and in colluvial cones and fans Qmp Deposits along mainstreams of Pinedale age (late Pleistocene) Pebble and cobble gravel to pebbly sand; poor to moderate sorting, clasts subround to round; parallel bedding and large-scale crossbedding; thin to thick beds. Upper 0.5-2 m generally sand, silt, and clay of eolian and/or alluvial origin. Unit commonly gravelly where less than 1 m thick. Includes fans at mouths of major basins. Upper part of deposits are of Pinedale age based on degree of soil development and relation to outwash of Pinedale age. Unit description modified from Scott (1982) . Total thickness of fills, including buried older mainstream deposits and thin deposits of modern flood plains ranges from a few meters to several tens of meters Qfy
Younger fan alluvium (late Pleistocene) Pebble to cobble gravel, locally bouldery near fan heads; contains variable amounts of sand to silty sand as matrix; some lenses of sand and silty sand, most common on distal portions of fans; unit is poorly to moderately sorted; subangular to round clasts, chiefly of detritus derived from Copper Basin Formation (Mississippian). Unit shows parallel bedding, large-scale crossbedding, and locally crude bedding in medium to thick beds. Stones have discontinuous to continuous calcium carbonate coats on bottoms. Also includes aprons of rhyolite debris on steep basal slopes of Big Southern Butte. Local areas near active stream channels subject to flash flooding, flooding from rapid snow melt, and debris-flow and mudflow activity. Degree of soil development and relation to moraines and outwash of Pinedale age suggest this unit is also of Pinedale age. Total thickness of fans ranges from a few meters to several hundred meters Qt Travertine (Pleistocene) Pale-orange to white, dense algal limestone; forms small ledge about 1 m high about 1 lh. km northeast of Carey Lake; no evidence of Holocene hot spring activity Qf o Older fan alluvium (middle and early(?) Pleistocene) Pebble to cobble gravel, locally bouldery near fan heads, contains variable amounts of sand to silty sand matrix, some lenses of sand and silty sand; poor to moderate sorting; subangular to round clasts composed of a large component of Copper Basin Formation detritus and minor amounts of felsic to basic volcanic rock fragments; parallel bedding and large-scale crossbedding, locally crudely bedded, medium to thick beds. Forms inclined fan remnants in upper drainage basin of Little Fish Creek and near mouth of Fish Creek, and isolated remnants along and above South Fork of Muldoon Creek. Differentiated from younger fan alluvium (Qfy) by topographically higher position, betterdeveloped soil, and 2 to 10-mm-thick caliche coat on clasts. Includes pediment gravel. Unit description modified from Scott (1982) . Topographic position suggests a Bull Lake age for most of unit, but pediment gravel may be early Pleistocene. Unit as much as 100 m thick
Qcca 1
Broken Top basaltic cinder cone (Holocene) Black to brown lapilli and coarse ash. West flank of cone is mantled by agglutinated spatter from younger eruptive fissure on west side of cone. Slabs of basalt lava of the Broken Top flow (Qcfa7), as thick as 10 m, lie on the east, southeast, and south sides of cone. Cone is cut by northwest-trending fissures and normal faults of small (< 1 m) displacement. Bulk of cone may have been formed by eruptions from fissure on west side of cone, possibly at same time as eruptions that were occurring from fissures (Qcea2) in Trench Mortar Flat (Kuntz and others, 1982) . Arcuate scarps on east and south sides of cone are roughly concentric with apex of cone and may have formed by collapse of cone during eruption of Broken Top flow. Cone is 115 m high and 1 km in diameter Qcfa2
Blue Dragon pahoehoe and a'a basalt-hawaiite flows (Holocene) Tube-and surface-fed pahoehoe and a'a basalt-hawaiite flows that are characterized by fresh, iridescent, dark-to light-blue (5PB3/2-5B7/6), glassy, vesicular crusts.
Interiors of flows are more massive and medium dark gray (N4). Flows erupted from fissure-controlled vents (Qceal) at south end of Big Craters cinder cone (Qcca2). Fissure system is marked by spatter cones and pit craters. Lava tubes, skylights, and rootless vent complexes define tube systems that fed eastern and western lobes of unit. Lava ponds rimmed by levees are perched above openings on the tube system between Big Craters cinder cone (Qcca2) and Broken Top cinder cone (Qccal). Pressure ridges, pressure plateaus, and collapse depressions, common morphologic features on the surface of these flows, indicate a high-volume, short-duration eruption. Blue Dragon flows lie on top of the Trench Mortar Flat flows (QcfaS) and the Big Craters flows (QcfaS) but are probably younger in age by only a few tens of years on the basis of paleomagnetic studies. The spectacular examples of pahoehoe toes, cascades of ropy pahoehoe lava, skylights, and lava tubes in Craters of the Moon National Monument are in the Blue Dragon flow. Mean age of four radiocarbon samples of charcoal from tree molds and carbonbearing material from sediment buried by unit is 2,076+45 years. Rock is fine grained (<0.3 mm), dense, mostly holocrystalline, and partly diktytaxitic. Olivine (about Fa5Q_6o) crystals are euhedral to subhedral and many form aggregates of several crystals; plagioclase (about ^35.59) occurs as slender and stout laths <0.2 mm; and clinopyroxene occurs as poorly formed slender needles or granules. Opaque minerals occur in equant, partly skeletal crystals as large as 0.25 mm, in granules (<0.02 mm) in the matrix, and in aggregates of feathery crystals Qcca2
Big Craters basaltic cinder cone (Holocene) Black, brown, and red cinders, agglutinated spatter, lapilli, and coarse ash. Cone consists of at least nine nested cones that indicate a complicated eruptive history. Inner walls of southernmost crater are mantled by thin flows and agglutinated spatter. Cone is 100 m high, 800 m long, and 500 m wide. Vents at base of the south flank of cones were sources for some of the earlier Blue Dragon flows (Qcfa2). Fissures (Qcea3) on north flank of cone were source vents for Big Craters flows (QcfaS) Qcea 1
Blue Dragon basaltic eruptive-fissure deposits (Holocene) Fissure system at south end of Big Craters cinder cone (Qcca2). Fissure defined by spatter cones and pit craters. Fissure system is source vent for Blue Dragon flow (Qcfa2)
QcfaS
Trench Mortar Flat pahoehoe and a'a basalt-hawaiite flows and near-vent tephra deposits (Holocene) Chiefly fountain-and surface-fed, medium-darkgray (N4), thin, shelly, pahoehoe basalt-hawaiite flows. Unit consists of several flows that were erupted from various parts of the Trench Mortar Flat set of eruptive fissures (Qcea2) between Big Cinder Butte (Qcccl) and The Watchman (Qcca3) cinder cones. The a'a flow to the east of The Watchman cinder cone flowed from eruptive fissures on the northwest and southeast flanks of The Watchman cinder cone. Pahoehoe flows of unit that traveled more than about 1 km from source vents broke up into slab pahoehoe and a'a flows. Flows of unit lie on and flowed around cinder cones that are adjacent to eruptive fissures. Mean radiocarbon age of nine samples of charcoal from tree molds in unit is 2,205 ±25 yrs. Rock is typically fine grained, holocrystalline to hypocrystalline; contains microphenocrysts, as large as 1 mm, of olivine, plagioclase, and an equant opaque mineral. The microphenocrysts are set hi a pilotaxitic to trachytic matrix of these minerals, patches of subophitic spindles of clinopyroxene that are <0. Carey Kipuka a'a hawaiite flow (Holocene) Surface-fed, medium-dark-gray (N4) a'a hawaiite flow having lobes and steep, bulbous flow fronts as high as 10 m. Lobes contain prominent flow ridges that are perpendicular to and convex toward the direction of flow movement and longitudinal furrows and cracks that are roughly parallel to direction of flow movement. Only distal parts of flow are exposed, proximal parts are covered by Blue Dragon flow (Qcfa2). Source vent is unknown but may be Silent Cone cinder cone (Qccdl). Age of unit, on the basis of a single radiocarbon analysis of pretreated carbon-bearing material from sediment buried by flow, is 6,600±60 years. Rock is hypocrystalline, fine grained, and contains microphenocrysts of euhedral, partly skeletal olivine (about Fa50) as large as 0.6 mm set in an intergranular matrix of plagioclase (about An^), olivine, a skeletal, equant opaque mineral, and clinopyroxene, all <0.02 mm, and opaque-charged, brown glass QcfdS Little Park a'a hawaiite flow (Holocene) Surface-fed, medium-dark-gray (N4), blocky a'a hawaiite flow having lobes and steep, bulbous flow fronts as high as 10 m. Lobes are defined by prominent flow ridges that are perpendicular to and convex toward the direction of flow movement. Lobes also contain longitudinal furrows and cracks that are roughly parallel to direction of flow movement. Flow contains rafted blocks of bedded cinders as much as 100 m hi longest dimension and as much as 30 m high. Only distal part of flow is exposed, proximal part is covered by younger flows. Source vent is unknown but may be Silent Cone cinder cone (Qccdl). Age of flow, on the basis of a single radiocarbon analysis of pretreated carbon-bearing material from sediment buried by the flow, is 6,500±60 years. Rock is hypocrystalline and contains microphenocrysts of euhedral, partly skeletal olivine (about Fag0) as much as 0.6 mm hi longest dimension. The microphenocrysts are set hi an intergranular matrix of plagioclase (about An^), granules of olivine and clinopyroxene, and an equant, partly skeletal opaque mineral, all less than 0.2 mm, and brown glass Only distal parts of flows are exposed; source vent is unknown. Age of unit, on the basis of a single radiocarbon analysis of pretreated carbon-bearing material from sediment buried by flow, is 10,670± 150 years. Rock is hypocrystalline, nonporphyritic, medium grained, and consists of euhedral olivine (about Fa5o), tabular to lath-like plagioclase (An^.so), an equant opaque mineral, and intergranular to subophitic blades of clinopyroxene intergrown with a feathery to needle-like opaque mineral. Opaque-charged, brown glass is also present Qcff3
Bottleneck Lake pahoehoe and a'a basalt flows Qatest Pleistocene) Chiefly surface-and tube(?)-fed, medium-dark gray (N4) pahoehoe basalt flows. Flows contain areas of a'a that consist of broken plates of pahoehoe where flows collapsed or moved over steep slopes. Units exposed hi two isolated locations; flows west of Bear Park are correlated with main part of unit on the basis of similarities of field, petrographic, and paleomagnetic characteristics.
Only distal parts of flows are exposed; source vent is unknown. The oldest age from four radiocarbon analyses on both pretreated and untreated samples of carbon-bearing material from sediment buried by flow is 11,000 ±100 years. Rock is hypocrystalline and diktytaxitic, and contains rare phenocrysts of euhedral olivine (about Fa5g) as much as 0.8 mm in longest dimension, and an equant opaque mineral. The phenocrysts are set in an intergranular matrix of plagioclase (An^.so) laths, olivine granules, subophitic clinopyroxene that is interlayered with a feathery opaque mineral, and brown, opaque-charged glass. All minerals La the matrix are <0. 
VOLCANIC ROCKS ALONG NORTHWEST MARGIN OF EASTERN SNAKE RIVER PLAIN
Tiv Rhyolite ash-flow tuff (Miocene) Vitric-crystal, crystal-vitric, and lithic-crystal tuffs and minor interbedded polymictic alluvial gravel. Ash-flow tuffs are grayish red, moderate reddish brown, moderate brown, dark yellowish brown, and black, weather to similar colors; are densely welded to nonwelded, porphyritic to glomeroporphyritic, contain 2-15 percent phenocrysts of feldspar, including sanidine and plagioclase, chiefly oligoclase-andesine, pyroxene, opaque iron oxides, and rare hornblende, biotite, and quartz; black vitrophyre zones locally are perlitic; lithic-rich layers contain pumiceous and non-pumiceous vitric clasts. A minimum of five emplacement units consist of multiple cooling units from coeval vents on the Snake River Plain (Moye and others, 1988 
CHALLJS VOLCANIC GROUP (EOCENE)
Td Dikes Light-to medium-gray, pinkish gray, very pale orange and light-to medium-brownish-gray porphyritic to glomeroporphyritic rhyolite contains 5-25 percent phenocrysts (0.25-5 mm) of twinned euhedral to subhedral plagioclase, largely oligoclase, sanidine, locally as much as 2.5 cm in length and locally altered to clay, and anhedral quartz, partly resorbed, commonly smoky; subordinate smaller, partly chloritized phenocrysts of biotite, amphibole, and clinopyroxene; sedimentary rock xenoliths rare to common; groundmass is fine-to medium-grained mixture of potassium feldspar and quartz. Hornblende leucogranite porphyry, found chiefly in Big Cottonwood Creek area, contains phenocrysts of rounded embayed phyric quartz as much as 20 mm in diameter, sericitized orthoclase, plagioclase, hornblende, and minor biotite, in a fine-grained groundmass of quartz and potassium feldspar (description partly from Sidle, 1979) . Granite pegmatite and aplite dikes, restricted to area of Little Cottonwood Creek, are orange pink and moderate pink, coarsely crystalline to aphyric, and composed of quartz, orthoclase, biotite, and magnetite (Sidle, 1979) . Dikes weather light gray, yellowish gray, light orange, light greenish gray, and light to medium brownish gray. Chilled, black, glassy margins, locally brecciated, present in places. Dikes commonly form resistant ridges oriented north to northeast. Dikes are extensive in Mississippian sedimentary rocks and also intrude volcanic rocks of Challis Volcanic Group (unit Tcv), and locally cut the biotite granite of Big Cottonwood Creek (unit Tgc) and the hornblende diorite of Little Cottonwood Creek (unit Thd) along north border of quadrangle (Sidle, 1979 ) Tbg Biotite granite of Big Cottonwood Creek Pale-red-purple, pinkish-gray, and grayish-orange-pink, medium-to coarse-grained, typically equigranular, locally granophyric granite composed of weakly sericitized and argillitized orthoclase, anhedral quartz, subordinate plagioclase (Ans-2o)> chloritized biotite, and opaque iron oxides; chloritized hornblende reported by Anderson (1929, p. 23) . Weathers very light gray and pale pink; spheroidal weathering common. Locally in fault contact with Copper Basin Formation (Mcc). Intrudes volcanic rocks (unit Tcv) of Challis Volcanic Group, and is intruded by a hornblende leucogranite porphyry dike (Td) (Sidle, 1979) Thd Hornblende diorite of Little Cottonwood Creek Very light gray, pinkish-gray to greenish-gray, coarse-grained porphyritic diorite composed of 50 percent or more sericitized plagioclase phenocrysts as much as 2.5 mm in length, largely unaltered augite crystals, chloritized biotite pseudomorphs after hornblende and pyroxene, and magnetite in a matrix of quartz, feldspar, and epidote. Petrographic description based on single thin section. Rock weathers yellowish gray, pale greenish yellow, and light gray. Stock has been described as a porphyritic hornblende granite (Anderson, 1929, p. 24) , a hornblende quartz monzonite (Sidle, 1979, p. 31-32) , and as hornblende quartz monzonite (Kuntz and others, 1989a) . Stock intrudes volcanic rocks (unit Tcv) of Challis Volcanic Group and is cut by granite pegmatite dikes (unit Td) (Sidle, 1979 ) Tcv Dacitic and andesitic volcanic rocks Dacitic biotite-rich ash-flow tuffs and airfall tuffs including the tuff of Stoddard Gulch (Skipp, 1989) , at top; mixed biotite-rich dacite lava flows, lithic-crystal tuffs, tuff breccias, and interbedded volcaniclastic sedimentary rock hi the middle; and pyroxene-rich andesite lava flows, tuff breccias, and interbedded volcaniclastic sedimentary rocks hi the lower part make up a generalized stratigraphic sequence. Biotite-rich, very light gray to light-olive-gray ash-flow and airfall tuffs are well exposed high hi the cliffs east of the Little Wood River valley just beneath the rhyolite ashflow tuff unit (Tiv) and along the central northern border of sec. 34, T. IN., R. 21 E. where they form a conspicuous white outcrop visible north of Highway 93. Reddish-brown lithic-rich biotite ash-flow tuff, correlated with the tuff of Stoddard Gulch, contains grayish-black perlitic vitrophyres and small lithophysal cavities hi the Lake Hills and on the ridge above Scribbin Draw. Biotite-and hornblende-bearing, purplish, reddish and greenish-gray dacitic lava flows, tuff breccia, lithic-crystal tuff, and interbedded volcaniclastic rocks make up most of the Lake Hills and large parts of the ridges between Muldoon Creek and Fish Creek. Black, dark-gray and greenish-gray andesite lava flows and tuff breccia weather reddish brown and brownish gray, and contain abundant pyroxene and hornblende, rare olivine, and rare to common plagioclase phenocrysts. The flows locally are interbedded with biotite-rich volcaniclastic sedimentary rocks, and are common hi the area north of Craters of the Moon National Monument and on the ridges hi the Fish Creek drainage area, and are less common hi the Lake Hills and Long Canyon areas. Thickness of unit ranges from 0 to about 425 m. Volcanic units hi this area were erupted about 49-47 Ma (Snider and Moye, 1989) , and do not include representatives of the third and final phase of Challis volcanism identified by Moye and others (1988) and Snider and Moye (1989) hi more northern parts of the southeastern Challis volcanic field
Tec
Basal conglomerate Pebble to boulder conglomerate containing minor interbeds of very coarse-to granule-sized quartz sandstone. Conglomerate, light-gray to medium-gray; weathers moderate brown to dark yellowish brown; clasts locally derived chiefly from Copper Basin Formation, are rounded, commonly 6-10 cm in diameter, and consist of 70-80 percent fine-to medium-grained, medium-gray to very light-gray quartzite, 5-15 percent moderate-yellowishbrown and pale-brown argillite, and 10 percent medium-light-gray siltstone; matrix is coarse-grained, silica-cemented quartz and chert sand that also makes up sandstone interbeds. Unit is thick bedded to poorly bedded; cementation variations cause clasts to break out of unit in places and to break across clasts in others. Outcrops locally weather to form pillars and tunnels. Unconformably overlies Paleozoic rocks and is disconformably overlain by volcanic rocks (unit Tcv). Description largely from Larson (1974) . Thickness ranges from 0 to 33 m (Larson, 1974) . Present as erosional remnants between Fish Creek and Blizzard Mountain. Inferred to have been deposited in an alluvial fan environment (Paull, 1974; Burton and Blakely, 1988) 
SEDIMENTARY ROCKS SUN VALLEY GROUP

Wood River Formation (lower Permian to middle Pennsylvanian) Pww
Wilson Creek Member (lower Permian) Siliceous fine-grained sandstone and siltstone, dark-gray to light-brown, thin-bedded, laminated, graded bedding, convolute bedding. Found only in subcrop surrounded by basalt and in one small ledge of jasperoid next to Pleistocene travertine (unit Qt) 1 1A km northeast of Carey Lake; thickness unknown. Type section of formation in Pioneer Mountains to north of quadrangle exceeds 800 m in thickness (Mahoney and others, 1991) Eagle Creek Member (lower Permian to middle Pennsylvanian)
PPweu and
Upper part (lower Permian to upper Pennsylvania!!) Siliceous sandstone, PPwem calcareous sandstone and sandy limestone, and minor conglomerate and siltstone. Siliceous sandstone, light-brown, very light to medium-gray, very fine to medium-grained (0.04 to 0.4 mm in diameter); consists of angular to subrounded quartz grains with concavo-convex to sutured contacts, and accessory chert, sericite, zircon, amphibole, and altered feldspar; weathers moderate brown, medium gray, and light olive gray, and is medium to thick bedded; locally laminated and brecciated; sedimentary breccias dominate, but tectonic breccias common. Calcareous sandstone and sandy limestone, brown to medium-gray, fine-grained; consist of subrounded grains of quartz and accessory components similar to siliceous sandstone in a fine-to mediumgrained, chiefly bioclastic, calcite matrix containing minor sericite and cryptocrystalline quartz; weathers brown and reddish brown; medium to thick bedded. Conglomerate interbedded with siliceous sandstone only east of Fish Creek in lower 150 m of unit; contains granule-to pebble-sized clasts of chert, quartz, and quartzite as much as 1.5 cm in diameter in a siliceous or sericitic matrix; beds are graded, laminated, and internally deformed. Distinctive rare siltstone is light greenish gray and platy. Gradational lower contact. No diagnostic fossils have been recovered from unit in this area. Unit forms ledges and talus-covered slopes. More than 600 m thick in Fish Creek area.
Correlates with unit 5 and unit 6 of the Wood River Formation of Hall and others (1974) and with upper part of Eagle Creek Member of (Mahoney and others (1991) . Description modified from Skipp and Hall (1975) 
and Larson (1974) Pwel
Lower part (upper to middle Pennsylvanian) Interbedded sandy limestone, calcareous sandstone, and granule to pebble conglomerate in upper part, and calcareous siltstone and mudstone, and noncalcareous mudstone in lower part. Limestone and calcareous sandstone of upper part, medium-gray to mediumdark-gray and weather same colors; contain very fine to coarse-grained angular to rounded quartz grains, lithic fragments, and accessory feldspar, zircon, sericite, and hornblende in a micritic or bioclastic limestone matrix; commonly laminated; medium to thick bedded; graded beds common. Conglomerate, medium-gray; clasts are angular to subrounded fragments of black, gray, and yellow chert, light-gray quartzite, spicular limestone, and minor dark-gray and yellow argillite, as much as 5 cm in diameter but mostly smaller, in a limestone or siliceous sandstone matrix; clast-supported textures common; forms lowest part of graded sequences; medium to thick bedded; forms ledges and slopes. Conglomerate composes as much as 40 percent of this part of the Eagle Creek member east of Fish Creek; and less than 10 percent of the same unit west of Fish Creek (Skipp and Hall, 1975) . Siltstone and mudstone of lower part of the member are pale red and pale reddish purple; thin to medium bedded, form slope; measured thickness in NE1/4 sec. 22, T. IN., R. 22 E. is 61 m; conformable contact with underlying Hailey member (Pwh). Unit contains fusulinids, and pelmatozoan, bivalve, molluscan, bryozoan, and coralline debris; correlates with units 3 and 4 of the Wood River Formation of Hall and others (1974) and lower part of Eagle Creek Member (Mahoney and others, 1991 Chiefly proximal and distal turbidites and interturbidites consisting of interbedded quartzite, argillite, siltite, and conglomerate, in order of decreasing abundance (Larson, 1974; Skipp and Hall, 1975 , 1978, 1993 ) (Larson, 1974) ; conodonts from site F-2 were identified as of late Kinderhookian age (C.A. Sandberg, U.S. Geological Survey, personal commun., 1994); forms slope except where locally silicified to jasperoid (unit Tj). Conglomerate, light-to dark-gray, weathers pale brown, moderate brown, and grayish red; granule-to cobble-sized clasts as much as 20 cm in diameter, in descending order of abundance, varicolored (light to dark gray, light olive gray, grayish orange, dark yellowish orange), angular to subangular chert, subangular medium-dark-gray, light-gray, and grayish-orange argillite, light-brownish-gray siltstone, and subrounded to rounded light-gray quartzite, consistently the largest clasts; matrix forms as much as 50 percent of rock and is medium-to fine-grained quartz sand, subangular to rounded chert, and argillaceous material cemented by silica and clay. Local 30-50 cm blocks of laminated argillite in random orientation indicate slumping; thick to very thick bedded, common graded bedding; gradational contact with Drummond Mine Limestone Member (unit Mcd) below; forms ledges and steep slopes; comprises Scorpion Mountain and Muldoon Canyon Formations and Brockie Lake Conglomerate of Larson (1974) in ascending order. Estimated minimum thickness 2185 m (Larson, 1974) Mcd Drummond Mine limestone member (lower Mississippian) Chiefly limestone turbidites (Nilsen, 1977) interbedded with calcareous sandstone and quartzite above Fish Creek Reservoir (Skipp and Hall, 1975) and argillite and chert near the head of the East Fork of Fish Creek (Larson, 1974) . Limestone, mediumto dark-gray, pale-red, and yellowish-brown, weathers dark yellow orange, pale yellowish brown, medium light gray, and light olive gray; aphanitic to conglomeratic, micrite including spiculite and biomicrite, and as much as 40 percent argillaceous and carbonaceous material, and intramicrite containing clasts of micrite as much as 7 mm in diameter and fossil fragments in a lime mud matrix; thin to medium bedded (0.2-0.8 m). Sandstone, medium-gray to light-brown, calcareous, fine-grained, and quartzite, dark-gray, laminated, 1.5 m thick near base of unit above Fish Creek Reservoir. Argillite, grayishblack to dark-gray, interlaminated with chert, light-gray, silty, argillaceous; together they weather grayish orange to very pale orange where exposed in lower part of member on East Fork of Fish Creek. Limestone above Fish Creek Reservoir and in the East Fork of Fish Creek yielded Kinderhookian conodonts and foraminifers (Larson, 1974; Skipp and Hall, 1975) . In addition, a new collection from site F-3 contained upper Kinderhook conodonts identified by C.A. Sandberg, U.S. Geological Survey (personal commun., 1994) . Gradational basal contact with Little Copper Member (unit Mcl). Forms low ledges. Total measured thickness 34 m above Fish Creek Reservoir (Skipp and Hall, 1975) . Minimum measured thickness 107 m, but base not exposed, at head of East Fork of Fish Creek (Larson, 1974) 
Mcl
Little Copper member (lower Mississippian) Chiefly turbidites consisting of interbedded light-to medium-dark-gray quartzite, grayish-black, brown, and pale-red mudstone and siltstone, and minor granule to cobble conglomerate, in decreasing order of abundance. Sandstone is fine grained to conglomeratic, laminated (alternating concentrations of dark chert and light quartz grains), locally graded, common load casts and scour-and-fill structures; grains are angular to well rounded and consist of quartz, chert, carbonaceous claystone, quartzite, and rare mica and epidote in a carbonaceous clay matrix containing opaque iron oxides and common siliceous cement; weathers light gray, light brown, and pale yellowish brown; thin to thick bedded (0.3-0.9 m); forms ledges. Mudstone and siltstone, weather light gray and light brown, calcareous in places, thin bedded to laminated; Helmenthoides feeding trails, flattened coiled ammonoid, gastropod, and woody plant impressions rare on bedding surfaces. Ammonoids from near base probably Early Mississippian in age (McKenzie Gordon, Jr. in Skipp and Hall, 1975) . Conglomerate, light-to dark-gray, weathers pale brown and moderate brown; clasts as much as 8 cm in diameter, of subangular to subround, chert, quartz, and quartzite in a matrix of rounded quartz sand grains, commonly silicified; medium to thick, graded beds. Unit forms a thickening and coarsening upward sequence. Forms slopes and ledges. Disconformable lower contact with Picabo Formation north of Fish Creek Reservoir is part of regional unconformity (Skipp and Bollmann, 1992) . Measured thickness 372 m above Fish Creek Reservoir (Skipp and Hall, 1975) DSs Siltstone (Devonian? and Silurian) Medium-gray, brownish-gray, and lightolive-gray dolomitic and calcareous siltstone, very fine grained sandstone, and minor sandy limestone; weathers moderate brown, light brownish gray, and grayish red; thin bedded and laminated; commonly bedding obscured by welldeveloped cleavage nearly parallel or at a low angle to bedding; weathers to slabs containing abundant trace fossils or "worm trails"; no other fossils recovered. Unit closely resembles buff-weathering, limy to dolomitic siltstone with wispy laminations part of Dover's (1981) (Dover, 1981 (Dover, , 1983 . Base not exposed; unit intruded by biotite granodiorite 61m below surface hi Long Canyon (Zieg and Otto, hi press (Skipp and Sandberg, 1975 ) DC Carey dolomite (middle to lower Devonian) Light-gray to medium-dark-gray dolomite and minor dolomite sandstone and granule to pebble conglomerate; weathers light gray, yellowish gray, and olive gray; medium to thick bedded (0.3-3.0 m); finely crystalline to aphanitic; common algal-mat laminae, birdseye porosity, mud chip conglomerate, rare quartz sand and silt grains; sparsely fossiliferous (conodonts, corals, brachiopods, and crinoid ossicles). Early Middle Devonian (Eifelian) conodont faunas recovered from lower beds (Skipp and Sandberg, 1975) ; deposited chiefly in intertidal and supratidal, locally low subtidal marine environments. Forms steplike ledges; base not exposed. Partial measured thickness of 147.8 m at type section on north side of Fish Creek Reservoir (Skipp and Sandberg, 1975) i and standard deviation of four measurements. 2Pooled mean age of two argon measurements. 3^E=0.581xlO-10yr-1 , ^=4.962xlOrloyrl , 40K/K=1.167xlO-4mol/mol. Errors are estimates of the standard deviation of analytical precision. Table 2 . Radiocarbon ages of lava flows in the Craters of the Moon and Quaking Aspen Butte lava fields of the eastern Snake River Plain, Idaho.
[Type of sample: sa = charred sediment pretreated by sieving and acid leaching only; sdda = charred sediment pretreated by dissaggregation-deflocculation-acid method; saaa = charred sediment pretreated by sdda method and by acid-alkali-acit pretreatment; ca = charcoal leached with dilute HCI acid only; caaa = charcoal pretreated by acid-alkali-acid method. For lab number, prefit Tx refers to University of Texas (Valastro et al, 1972) ; prefix W refers to samples analyzed at the USGS Radiocarbon Laboratory, Reston, Va. Prefix USGS refers to samples analyzed at the USGS Radiocarbon Laboratory, Menlo Park, Calif. Radiocarbon measurements were made by the standard acetylene gas counting method at the USGS Radiocarbon Laboratories, Reston, Va., and Menlo Park, Calif. Sample activities were not corrected for isotope fractionation by a i3C measurement. The ages were calculated relative to the U.S. National Bureau of standards oxalic acid standard activity (Stuiver andPolach, 1977) . See Kuntz and others (1986) Sample locations beyond borders of this map are shown onKuntz and others (1988) .
